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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 1 0 of remarl<s, filed 4/1 0/2008, with respect to 
the rejection(s) of claim(s) 1 and 18 under Berberidis have been fully considered and 
are persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Crespo. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-10, 18-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berberidis et al. (herein after Berberidis) (US Patent 6,052,702, 
see IDS) in view of Crespo (US Patent 5,020,078). 

Re Claims 1 and 18, Berberidis discloses a frequency-domain decision feedback 
equalizer device for single carrier modulation, preferably for use in a broadband 
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communication system, including a first section comprising: a fast Fourier transforming 
means (1 1 ) for performing a fast Fourier transformation on a first vector of signals (M, 
output from 10) Inputted Into said first section, and outputting a second vector of signals 
(2M), a feed forward equalization means for performing a feed forward equalization by 
multiplying each of the components of said second vector of signals with equalization 
parameters (12 and the associated Inputs to element 12), and outputting a third vector 
of signals (output from element 12), and an Inverse fast Fourier transforming means 
(13) for performing an Inverse fast Fourier transformation on said third vector of signals, 
and outputting a fourth vector of signals (M, output from 13); while Berberidis discloses 
a second section comprising a feedback equalizer structure, the disclosure fails to 
explicitly disclose the feedback equalizer design wherein a second section comprising: 
a feedback filter means for performing a linear filtering of a signal derived from an 
output signal of said second section, an adding means for adding the output signal of 
said feedback filter means to the output signal of said first section, and a detector 
means for receiving the output signal of said adding means and generating said output 
signal of said second section by extracting samples from the output signal of said 
adding means. 

This design is however disclosed by Crespo. Crespo discloses a feedback filter 
means for performing a linear filtering of a signal derived from an output signal of said 
second section (33), an adding means for adding the output signal of said feedback 
filter means to the output signal of said first section (22), and a detector means for 
receiving the output signal of said adding means and generating said output signal of 
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said second section by extracting samples from the output signal of said adding means 
(23; Col. 3 line 35-Col. 4 line 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the feed back equalizer design as disclosed by 

Crespo to modify the feedback equalizer design of Berberidis in order to gain the benefit 
of a dynamic and self corrective means of producing correct estimated symbols from the 
detector output directly. 

Re Claims 2 and 19, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18, Berberidis further discloses 
wherein said feed forward equalization means is provided for generating equalization 
parameters adapted for minimizing the signal-to-noise ratio of the signal processed in 
the frequency-domain decision feedback equalizer device, preferably in the output 
signal of said first section (FF, Col. 2 line 66-Col. 3 line 4; Col. 7 lines 42-55). 

Re Claims 3 and 20, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18, while Berberidis discloses the 
feed forward equalization branch comprising Fourier functionality (FF), wherein said 
feed forward equalization means is provided for generating equalization parameters by 
taking into account a fast Fourier transformation estimation of a signal (Col. 5 lines 64- 
Col. 6 line 8; FF block and inclusive FFT and multiplier components); Crespo further 
discloses wherein the signal is the channel impulse response of the signal processed in 
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the frequency-domain decision feedbacl< equalizer device, preferably in the output 
signal of said first section (Col. 3 line 34-Col. 4 line 2). 

Re Claims 4 and 21 , the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said first section further comprises: a serial to parallel converting means for 
converting a sequence of signals inputted into said first section to said first vector of 
signals (10, performs serial to parallel conversion of inputted signal [pre first section S/P 
manipulation]), and a parallel to serial converting means for converting said fourth 
vector of signals to a sequence of output signals of said first section (the M/PL element 
provides the ability to convert from parallel to serial; Col. 5 line 59-Col. 6 line 49 [post 
first section P/S conversion]). 

Re Claims 5 and 22, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said serial to parallel converting means is adapted to receive scalar signals (1 , 
10, x(n); Col.1 lines 31-44; Col. 2 lines 38-65; Col. 5 line 59-Col. 6 line 8). 

Re Claims 6 and 23, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said signal to parallel converting means is provided to generate said first vector 
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of signals including blocks of a predetermined number (P) of consecutive samples of the 
signals inputted into said first section (Col. 5 lines 60-67). 

Re Claims 7 and 24, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said parallel to serial converting means and said feedback filter means are 
provided to output scalar signals (M/PL, y(n); Col. 2 lines 38-65, Col. 6 line 35-Col. 7 
line 37). 

Re Claims 8 and 25, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 6 and 23; Berberidis further discloses 
wherein said parallel to serial converting means is provided to output a scalar signal (Y) 
which is constituted by consecutive blocks of a predetermined number (M) of samples, 
each block being built with the predetermined number (M) of samples of each block of 
said fourth vector of signals (Abstract; Col. 5 line 59-Col. 6 line 63; further Col. 6 line 64- 
Col. 7 line 6). 

Re Claims 9 and 26, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said detector means is adapted to receive and output discrete time signals 
(Col. 1 lines 5-67, Col. 6 line 64-Col. 7 line 37; Claim 3). 
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Re Claims 10 and 27, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said detector means is provided to generate said output signal (DO, y(n); Col. 5 
line 59-Col. 6 line 63). 

5. Claims 11 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Berberidis and Crespo as applied to claim 1 and 18 above, and further in 
view of Johnson et al. (herein after Johnson) (US Patent 5,808,574). 

Re Claims 1 1 and 28, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said second section further comprises a feedback input generator means for 
receiving said output signal of said second section and providing an output signal which 
is built by consecutive blocks, each block comprising a predetermined number (M) of 
samples from said output signal of said section, to said feedback filter means (Abstract; 
Col. 5 line 59-Col. 6 line 63; further Col. 6 line 64-Col. 7 line 6); however Berberidis fails 
to explicitly disclose wherein each block is also including a pseudo noise sequence. 

This design is however disclosed by Johnson. Johnson discloses a feedback 
system within a communication system wherein the signals within the feedback loop are 
adjusted to include a pseudo noise sequence (Col. 45 lines 29-43). 

Therefore it would have been obvious to one of ordinary skill in the art a the time 
the invention was made to modify the feedback equalizer disclosure of Berberidis to 
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insert pseudo noise into tlie feedback signal as disclosed by Johnson in order to gain 
the benefit of improving on system performance and symbol detection. 

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Berberidis and Crespo as applied in claim 1 above, and further in view of Gay- 
Bellile et al. (herein after Gay) (US Publication 2002/0070796 A1). 

Re Claim 12, the combined disclosure of Berberidis and Crespo as a whole 
disclose the device according to claim 1 ; Berberidis further discloses, wherein said 
receiver includes said first and second sections of the frequency-domain decision 
feedback equalizer device according to claim 1 (see rejection for claim 1 above); 
however the disclosure fails to explicitly disclose using a single carrier modulation within 
the equalizer. 

However this system design is disclosed by Gay. Gay discloses a feedback 
equalizer device wherein single carrier modulation is used (Paragraphs0016, 20, 24- 
26). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the use of single carrier modulation within the 
feedback equalizer system as disclosed by Gay with the feedback equalizer disclosure 
of Berberidis in order to gain the benefit of having a system that can perform with lower 
power consumption than that of a system using multi-carrier modulation. 
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7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Berberidis and Gay as applied in claim 1, and further in view of Thomas et al. 
(herein after Thomas) (US Publication 2004/0013084 Al). 

Re Claim 17, the combined disclosure of Berberidis and Crespo as a whole 
disclose the device according to claim 1 ; Berberidis further discloses a communication 
system including a transmitter for transmitting data, comprising a modulating means for 
organizing the data in blocks a receiver of a communication system, wherein said 
receiver includes a frequency-domain decision feedback equalizer device (see rejection 
of claim 1 above); however Berberidis fails to explicitly disclose wherein (1 ) the 
communication system is using a single carrier modulation, and although the use of a 
header on a data signal is well known to those of ordinary skill in the art, Berberidis 
does not explicitly disclose (2) wherein each block is separated by a sequence of a 
predetermined signal. 

Regarding item (1) above, this system design is disclosed by Gay. Gay 
discloses a feedback equalizer device wherein single carrier modulation is used 
(ParagraphsOOie, 20, 24-26). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the use of single carrier modulation within the 
feedback equalizer system as disclosed by Gay with the feedback equalizer disclosure 
of Berberidis in order to gain the benefit of having a system that can perform with lower 
power consumption than that of a system using multi-carrier modulation. 
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Regarding item (2) above, separating each data blocl< by a sequence of a 
predetermined signal, or a signal header, is explicitly disclosed by Thomas (Fig. 1-5). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate separating the data symbol blocks by a 
predetermined header symbol as disclosed by Thomas with the feedback equalizer as 
disclosed by Berberidis in order to gain the benefit of improved symbol recognition and 
demodulating within the receiver end of the communication system. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL R. NEFF whose telephone number is 
(571)270-1848. The examiner can normally be reached on Monday - Friday 8:00am - 
4:30pm EST ALT Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571)272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/MICHAEL R. NEFF/ 
Examiner, Art Unit 2611 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



